Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-207434 
(43)Date of publication of application : 26.07.2002 



(51)IntCI. 



G09F 9/00 
G02F 1/13357 
H05B 33/14 
H05B 33/26 



(21 Application number : 2001-003508 
(22)Date of filing: 11.01.2001 



(71) Applicant 

(72) Inventor : 



SEIKO EPSON CORP 
IIZAKA HIDETO 
TAKEUCHI TETSUHIKO 
SAKATA HIDEFUMI 
YOSHIDA SHOHEI 




s 



(54) ILLUMINATION DEVICE, DISPLAY DEVICE AND ELECTRONIC APPLIANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination 
device which can decrease leaked light not exiting to the 
display panel side but exiting directly to the observer's 
side and which can improve the illumination efficiency. 
SOLUTION: In the illumination device 30, an 
electroluminescence element 50 having a specified 
pattern is formed on one surface of a light transmitting 
substrate 31. The electroluminescence element 50 has 
at least a transparent electrode, a light emitting layer 
and a reflective electrode, successively from the light 
exiting side of the light transmitting substrate 31. The 
electroluminescence element 50 is two-dimensionaily 
disposed, with the pitch of the electroluminescence 
element 50 not coincident with the pitch of pixels 2 of 
the liquid crystal panel 20 and with the spread direction 
of the electroluminescence element 50 not parallel to 
the arrangement direction of the pixels 2 of the liquid 
crystal panel 20. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electroluminescent element is formed in one plate surface of a translucency board, 
Outgoing radiation of light which emitted light from said electroluminescent element is enabled 
from one plate surface of said translucency board, Are a lighting system with which a display 
which has two or more pixels is equipped, and from a side which emits light of said translucency 
board, while possessing a transparent electrode, a luminous layer, and a reflector one by one at 
least, said electroluminescent element, A lighting system, wherein said electroluminescent 
element has been arranged superficially and a pitch of said electroluminescent element and a 
picture element pitch of said display are made into nonidentity. 

[Claim 2]The lighting system according to claim 1 characterized by making an extending direction 
of said electroluminescent element, and an arrangement direction of a pixel of said display into 
non parallel while said linear shape electroluminescent element of a predetermined pattern is 
formed in one plate surface of said translucency board. 

[Claim 3]A linear shape electroluminescent element of a predetermined pattern is formed in one 
plate surface of a translucency board, Outgoing radiation of light which emitted light from said 
electroluminescent element is enabled from one plate surface of said translucency board, Are a 
lighting system with which a display which has two or more pixels is equipped, and from a side 
which emits light of said translucency board, while possessing a transparent electrode, a 
luminous layer, and a reflector one by one at least, said electroluminescent element, A lighting 
system, wherein said electroluminescent element has been arranged superficially and an 
extending direction of said electroluminescent element and an arrangement direction of a pixel of 
said display are made into non parallel. 

[Claim 4]A lighting system given in any 1 paragraph from claim 1, wherein a pitch of said 
electroluminescent element is set up at random in a plate surface of said translucency board to 
claim 3. 

[Claim 5]A lighting system given in any 1 paragraph from claim 1, wherein said 
electroluminescent element is provided in one of shape among stripe shape, the shape of a 
tetragonal lattice, and the shape of a hexagonal lattice to claim 4. 

[Claim 6]While said display possesses a reflecting layer, a pitch of said electroluminescent 
element, A lighting system given in any 1 paragraph from claim 1 considering as 830 or less times 
of a square of distance of said electroluminescent element and said reflecting layer of said 
display to claim 5. 

[Claim 7]A lighting system given in any 1 paragraph from claim 1, wherein a ratio of a forming 
face product of said electroluminescent element and plate surface area of said translucency 
board is made into less than 0.5 to claim 6. 

[Claim 8]A lighting system given in any 1 paragraph from claim 1, wherein said luminous layer 
contains organic electroluminescence material to claim 7. 

[Claim 9]A display equipping the visual recognition side with a lighting system given in any 1 
paragraph from claim 1 to claim 8. 

[Claim 10]Electronic equipment provided with the display according to claim 9. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a lighting system, a display, and electronic 
equipment, and when it constitutes as a front light arranged especially at the visual recognition 
side of a display, it relates to electronic equipment provided with the suitable lighting system and 
the display which equipped the visual recognition side with this lighting system, and this display. 
[0002] 

[Description of the Prior Art]From the former, outdoor daylight, such as sunlight, enters in a 
liquid crystal panel from the observer side, and is reflected in a liquid crystal panel as a liquid 
crystal display, and the high-reflective-liquid-crystal display emitted to the observer side is 
known. However, since it becomes impossible for a high-reflective-liquid-crystal display to 
recognize a display visually in a dark place, the high-reflective-liquid-crystal display which 
equipped the observer side of a liquid crystal panel with the front light is proposed. The 
conventional front light is arranged at the light source [ which is arranged in the side by the side 
of visual recognition of a liquid crystal panel ], and visual recognition side of a liquid crystal 
panel, and outline composition is carried out from the light guide plate for irradiating a liquid 
crystal panel with the light emitted from the light source. 
[0003] 

[Problem(s) to be Solved by the Invention]However, when the above-mentioned conventional 
front light is used, while the light (leak light) which is not emitted to the liquid crystal panel side 
among the lights emitted from the light source, but is emitted to the direct observation person 
side from the field by the side of the observer of a light guide plate occurs and illumination 
efficiency falls, It originates in leak light, the contrast ratio of a liquid crystal display falls, and 
there is a possibility that display quality may deteriorate. 

[0004]Then, this invention is made in view of such a situation, and is a thing. 
The purpose is providing the lighting system which can aim at improvement in illumination 
efficiency, the display which equipped the visual recognition side with this lighting system, and 
electronic equipment provided with this display while being able to reduce the leak light which is 
not emitted to a side but is emitted to the direct observation person side. 

[0005] 

[Means for Solving the Problem]As for a lighting system of this invention, an electroluminescent 
element is formed in one plate surface of a translucency board, Outgoing radiation of light which 
emitted light from said electroluminescent element is enabled from one plate surface of said 
translucency board, It is a lighting system with which a display which has two or more pixels is 
equipped, and said electroluminescent element is characterized by being what possesses a 
transparent electrode, a luminous layer, and a reflector one by one at least from a side which 
emits light of said translucency board. 

[0006]Namely, in a lighting system of this invention, light which emitted light from a luminous 
layer of an electroluminescent element is reflected with a reflector which functions as the 
negative pole of an electroluminescent element, By making it emitted to the transparent 
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electrode side which functions as the anode, it has composition which emits light from one plate 
surface of a translucency board. One display panel side is equipped with a lighting system of this 
invention, and it constitutes a display. 

[0007]Thus, by adopting composition which is made to reflect with a reflector light which emitted 
light from a luminous layer of an electroluminescent element, and is made to emit to a reflector 
and an opposite hand, Since the display panel side can be efficiently irradiated while being able 
to reduce leak light emitted to the direct observation person side without being emitted to the 
display panel side from a lighting system, illumination efficiency can be improved and power- 
saving can be attained. 

[0008]When the planar structure of an electroluminescent element has periodicity, this invention 
person, When displays, such as a liquid crystal display which has been arranged at matrix form 
and which displays for every pixel, were equipped with a lighting system of this invention, 
periodical structure of an electroluminescent element and periodical structure of a pixel of a 
display caused interference, and it found out that a moire pattern may occur. Then, this 
invention person inquired that it should control to such an extent that a moire pattern cannot be 
recognized visually. 

[0009]For example, when each electroluminescent element is formed in linear shape, In a pitch of 
an electroluminescent element, when an angle of an extending direction of d2 and an 
electroluminescent element and an arrangement direction of a pixel of a display to make is set to 
theta, the cycle I of a moire pattern to generate is expressed [ picture element pitch / of d1 and 
a display ] by following formula (1). 
[Equation 1] 



As shown in a formula (1), at the time of d1=d2 and theta= 0, the cycle I of a moire pattern turns 
into a long period most, and a Moire fringe becomes is easy to be recognized visually. 
[0010]Therefore, in the lighting system of this invention, when the planar structure of an 
electroluminescent element has periodicity. When a display was equipped with the lighting 
system of this invention by setting the pitch of an electroluminescent element, and the picture 
element pitch of a display as nonidentity, it found out that it could control to such an extent that 
a moire pattern cannot be recognized visually. 

[001 1]When the pixel is arranged by matrix form, two kinds of picture element pitches of a 
display exist. On the other hand, as for the pitch of an electroluminescent element, it is desirable 
one kind or to set the pitch of all the electroluminescent elements and all the pitches of the 
pixel of a display as nonidentity in the lighting system of this invention, although two or more 
kinds exist. 

[0012]In a lighting system of this invention, in forming a linear shape electroluminescent element 
of a predetermined pattern in one plate surface of a translucency board, Also by making an 
extending direction of an electroluminescent element, and an arrangement direction of a pixel of 
a display into non parallel, it found out that it could control to such an extent that a moire 
pattern cannot be recognized visually. 

[0013]When a pixel is arranged by matrix form, two kinds of arrangement directions of a pixel of 
a display exist. On the other hand, as for an extending direction of an electroluminescent 
element, it is desirable one kind or to set an extending direction of all the electroluminescent 
elements and all the arrangement directions of a pixel of a display as non parallel in a lighting 
system of this invention, although two or more kinds exist. 

[0014]In forming a linear shape electroluminescent element of a predetermined pattern in one 
plate surface of a translucency board, While setting a pitch of an electroluminescent element, 
and a picture element pitch of a display as nonidentity, It was desirable to set an extending 
direction of an electroluminescent element and an arrangement direction of a pixel of a display 
as non parallel, and it found out that a moire pattern could be controlled further by having such 
composition. 
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[0015]In a lighting system of this invention, in a plate surface of a translucency board, it was 
desirable to set up a pitch of an electroluminescent element at random, and it found out that a 
moire pattern could be controlled further by having such composition. Each electroluminescent 
element is formed in linear shape, and, specifically, the planar structure can illustrate an 
electroluminescent element formed stripe shape, the shape of a tetragonal lattice, and in the 
shape of a hexagonal lattice as an electroluminescent element which has periodicity. 
[0016]In a lighting system of this invention, since the reflector which constitutes an 
electroluminescent element is opaque, in a plate surface of a translucency board, an 
electroluminescent element is accepted selectively and formed. Therefore, illumination between 
adjoining electroluminescent elements falls so that a pitch of an electroluminescent element 
becomes large, but. this invention person a pitch of an electroluminescent element by setting it 
as 830 or less times of a square of distance of an electroluminescent element and a reflecting 
layer of a display, On the whole surface of a translucency board, when illumination when 
illumination [ directly under ] of an electroluminescent element was made into 100% was able to 
be made not less than 50% and a display was equipped with a lighting system of this invention, it 
found out that the visibility of a display could be prevented from falling selectively. 
[0017]Since a reflector which constitutes an electroluminescent element is opaque when a 
display is equipped with a lighting system of this invention, a display of a part in which an 
electroluminescent element was formed cannot be recognized visually. Therefore, if a forming 
face product of an electroluminescent element becomes large above to some extent, the 
visibility of a display when a display is equipped with a lighting system of this invention will fall. 
Therefore, in a lighting system of this invention, it is desirable to make a ratio of a forming face 
product of an electroluminescent element and plate surface area of a translucency board into 
less than 0.5, and when a display is equipped with a lighting system of this invention by setting 
up in this way, a display can be recognized visually good. 

[0018]In a lighting system of this invention, it is desirable for a luminous layer of an 
electroluminescent element to contain organic electroluminescence material. Thus, illumination 
efficiency can be improved while being able to attain power-saving by making it contain organic 
electroluminescence material with high light emitting luminance while being able to emit light to a 
luminous layer by a low voltage. 

[0019]WhiIe being able to reduce leak light emitted to the direct observation person side without 
being emitted to the display panel side from a lighting system by equipping the visual recognition 
side with a lighting system of the above this invention, Illumination efficiency can be improved, it 
can control to such an extent that a moire pattern cannot be recognized visually, and while 
contrast is well excellent in display quality, a display which can attain power-saving can be 
provided. While excelling in display quality by having this display, electronic equipment which can 
attain power-saving can be provided. 
[0020] 

[Embodiment of the InventionjNext, the embodiment concerning this invention is described in 
detail. Based on drawing 1 - drawing 4 , the structure of the lighting system of the embodiment 
concerning this invention and the display provided with this lighting system is explained. The 
outline perspective view and drawing 2 into which drawing 1 disassembled the display of this 
embodiment The partially schematic view of the display of this embodiment, The partially 
schematic view which drawing 3 expands the electroluminescent element mentioned later, and is 
shown, and drawing 4 are the outline top views showing the relation of the pattern of an 
electroluminescent element and the pattern of the pixel of a display which are mentioned later. 
Drawing 2 and drawing 3 are sectional views when the display of this embodiment is cut along 
the A-A' line of drawin g 1. 

[0021]This embodiment takes up and explains the active-matrix type high-reflective-liquid- 
crystal display which used the TFT element as a switching element as an example of a display. In 
order to make each class and each member into the size of the grade which can be recognized 
on a drawing, contraction scales are made to have differed for each class or every member in 
each figure. 

[0022]First, based on drawing 1 and drawin g 2, the entire structure of the liquid crystal display 
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provided with the lighting system of this embodiment is explained. In drawing 1 and drawing 2, the 
numerals 10 show the liquid crystal display of this embodiment, the numerals 20 show a liquid 
crystal panel, and the numerals 30 show the lighting system of this embodiment. In drawing 1 and 
drawin g 2, it is a visual recognition side in which the graphic display upper part of the liquid 
crystal panel 20 (liquid crystal display 10) recognizes a display visually, and it prepares for the 
visual recognition side of the liquid crystal panel 20, the liquid crystal panel 20 and the lighting 
system 30 are unified, and, as for the lighting system 30 of this embodiment, the liquid crystal 
display 10 is constituted. That is, in this embodiment, the lighting system 30 comprises a visual 
recognition side as a front light which illuminates the liquid crystal panel 20. 

[0023]As shown in drawing 1 and drawin g 2, the liquid crystal panel 20, The element substrate 21 
by which TFT element 28 and the picture element electrode 29 grade were formed in the inner 
surface, The placed opposite of the counter substrate 22 in which the common electrode 24 was 
formed is carried out to an inner surface, structure where the liquid crystal layer 23 was pinched 
between the element substrate 21 and the counter substrate 22 is made into basic constitution, 
and the light polarizer 25 is attached to the graphic display upper part of the counter substrate 
22. In drawing 1 , the graphic display of the light polarizer 25 and the liquid crystal layer 23 is 
omitted. In drawin g 2, the graphic display of the common electrode 24 grade formed in the inner 
surface of TFT element 28 formed in the inner surface of the element substrate 21, or the 
picture element electrode 29 and the counter substrate 22 is omitted. In drawing 2 , the inside of 
the liquid crystal layer 23 is divided into each pixel 2, and is illustrated. In this specification, it is 
assumed that the "inner surface" of the element substrate 21 and the counter substrate 22 
means the "field by the side of a liquid crystal layer" of the element substrate 21 and the 
counter substrate 22. 

[0024]As shown in drawin g 1, it is provided in the shape of a lattice so that much data lines 26 
and many scanning lines 27 may intersect the inner surface of the element substrate 21 
mutually. TFT element 28 is formed near the crossing of each data line 26 and each scanning line 
27, and the picture element electrode 29 is connected via each TFT element 28. On the other 
hand, the common electrode 24 is formed in the inner surface of the counter substrate 22 
corresponding to the viewing area. 

[0025]In the liquid crystal panel 20, the field in which each picture element electrode 29 was 
formed is the pixel 2. The light filter (graphic display abbreviation) for displaying red, green, and 
blue is provided in the inner surface of the element substrate 21, and each pixel 2 can display 
one of colors red and among green and blue. According to this embodiment, the picture element 
electrode 29 consists of aluminum, silver, a silver alloy, etc., and functions as a reflecting layer. 
And in a bright place, the lighting system 30 is not turned on, but bright outdoor daylight, such as 
sunlight, enters in the liquid crystal panel 20 from the visual recognition side, and it is reflected 
by the picture element electrode 29 formed in the inner surface of the element substrate 21, and 
is again emitted to the observer side (graphic display upper part), and a display is performed. On 
the other hand, in a dark place, the lighting system 30 is turned on and the light irradiated by the 
lighting system 30 at the liquid crystal panel 20 side is reflected by the picture element 
electrode 29 formed in the inner surface of the element substrate 21, and the lighting system 30 
is passed again, it is emitted to the observer side (graphic display upper part), and a display is 
performed. The picture element electrode 29 is independently good for the inner surface of the 
element substrate 21 also as composition which provides a reflecting layer instead of making the 
picture element electrode 29 into a reflecting layer. 

[0026]Next, the structure of the lighting system 30 of this embodiment with which the liquid 
crystal display 10 was equipped is explained. As shown in drawing 1 and drawing 2 , the lighting 
system 30 of this embodiment, Outline composition is carried out from the translucency board 
31 which consists of glass, transparent resin, etc., and the electroluminescent element 50 of the 
predetermined pattern formed in the plate surface of the graphic display upper part of the 
translucency board 31, The plate surface of the side in which the electroluminescent element 50 
of the translucency board 31 was formed is protected by the protective layer 40 which consists 
of transparent resin, silicon oxide, or its both. The graphic display of the protective layer 40 is 
omitted in drawing 1 . 
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[0027]As shown in drawing 1 , each electroluminescent element 50 is formed in linear shape, it is 
formed in the shape of a tetragonal lattice as a whole, and the planar structure has periodicity. 
Hereafter, based on drawing 4, the relation of the pattern of the electroluminescent element 50 
and the pattern of the pixel 2 of the liquid crystal panel 20 in this embodiment is explained. 
Drawin g 4 is an outline top view when only the electroluminescent element 50 and the picture 
element electrode 29 are taken out and the picture element electrode 29 is seen from the 
electroluminescent element 50 side. As stated previously, the field in which each picture element 
electrode 29 was formed is the pixel 2. 

[0028]In this embodiment, the pitch of the electroluminescent element 50 and the pitch of the 
pixel 2 of the liquid crystal panel 20 are set as nonidentity, and the extending direction of the 
electroluminescent element 50 and the arrangement direction of the pixel 2 of the liquid crystal 
panel 20 are set as non parallel. As shown in drawing 4 , the pixel 2 of the liquid crystal panel 20 
is arranged in the graphic display transverse direction L1 and the graphic display lengthwise 
direction L2, and is arranged by matrix form as a whole. On the other hand, the 
electroluminescent element 50 is formed in the shape of a tetragonal lattice, and as shown in 
drawing 4 , two kinds of extending directions of the electroluminescent element 50 exist. In this 
embodiment, each electroluminescent element 50 And the arrangement direction of the pixel 2, 
Namely, if it is formed in the direction L1 in which the data I ine 26 and the scanning line 27 
extend, and the direction which intersects L2 and the extending direction of the 
electroluminescent element 50 is set to M1 and M2, Each of extending directions M1 of the 
electroluminescent element 50 and M2 is set up become the arrangement direction L1 of the 
pixel 2, and L2 and non parallel. In drawin g 4, the extending direction M1 of the 
electroluminescent element 50 and M2 have shifted 45 degrees to the arrangement direction L1 
of the pixel 2, and L2. 

[0029]two kinds, the pitch A1 of the pixel 2 which arranged the pitch of the pixel 2 of the liquid 
crystal panel 20 along the arrangement direction L1, and the pitch A2 of the pixel 2 arranged 
along the arrangement direction L2, — existing . on the other hand, two kinds of pitch B~2s of 
the pitch B1 of the electroluminescent element 50 in which the pitch of the electroluminescent 
element 50 extends along the extending direction M1, and the electroluminescent element 50 
which extends along the extending direction M2 — existing . And in this embodiment, each of 
pitches B1 of the electroluminescent element 50 and B~2s is set up become the pitch A1 of the 
pixel 2, and A2 and nonidentity. In drawing 4 , each of pitches B1 of the electroluminescent 
element 50 and B-2s is set up more finely than the pitch A1 of the pixel 2, and A2. 
[0030]ln [ for a simplification reason ] the whole plate surface surface of the translucency board 
31 a drawing top, Although illustrated about the case where each of pitches B1 of the 
electroluminescent element 50 which extends along the extending direction M1, and pitch B~2s 
of the electroluminescent element 50 which extends along the extending direction M2 is 
equalized, As for each pitch B1 of the electroluminescent element 50, and B-2, it is desirable to 
be set up at random in the plate surface of the translucency board 31. 

[0031]Next, based on drawing 3 , the section structure of the electroluminescent element 50 is 
explained in detail. As shown in drawing 3 , the electroluminescent element 50, The reflector 51 
which laminating formation of the transparent electrode 53, the luminous layer 52, and the 
reflector 51 is carried out one by one from the graphic display bottom (side which emits the light 
of the translucency board 31), and functions as the negative pole, By sending predetermined 
current through the transparent electrode 53 which functions as the anode, the light which made 
light emit light from the luminous layer 52, and emitted light by the luminous layer 52 is reflected 
with the reflector 51, and it has structure which can irradiate efficiently the liquid crystal panel 
20 side (graphic display lower part). 

[0032]In the electroluminescent element 50, the reflector 51 consists of aluminum, silver, a silver 
alloy, etc., for example, and the transparent electrode 53 consists of an indium stannic acid 
ghost etc., for example. The luminous layer 52 contains one sort or two or more sorts of 
luminescent materials, and can use a publicly known organic or inorganic electroluminescence 
material as a luminescent material. Since light emitting luminance is high while being able to emit 
light by the low voltage especially, it is desirable to use organic electroluminescence materials, 
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such as a quinolinol aluminum complex, a zincky oxazol complex, and zincky 2-(2~hydroxyphenyl) 
benzothiazole complex. 

[0033]Since the reflector 51 which consists of aluminum, silver, a silver alloy, etc. is opaque, it 
cannot recognize visually the part in which the electroluminescent element 50 was formed. 
Therefore, as shown in drawing 1 and drawin g 4, it is necessary to accept it selectively to the 
field by the side of visual recognition of the liquid crystal panel 20, and to arrange the 
electroluminescent element 50 by a predetermined pattern, and, By illuminating using reflection 
by the reflector 51, as shown in drawin g 2, light can be emitted not only to directly under [ of the 
electroluminescent element 50 ] but to its circumference, and the whole surface of the liquid 
crystal panel 20 can be illuminated. 

[0034]However, it is desirable to set up the pitch B1 of the electroluminescent element 50 and 
B-2 as follows. That is, when the distance of the one electroluminescent element 50 and the 
picture element electrode 29 which is the reflecting layers of the liquid crystal panel 20 is 1.3 
mm, the range of illumination being not less than 50% is about **0.7 mm from the 
electroluminescent element 50. From it being thought that an illuminated face product is 
proportional to the square of the distance of the one electroluminescent element 50 and the 
picture element electrode 29 of the liquid crystal panel 20. It is desirable to set the pitch B1 of 
the electroluminescent element 50 and B-2 as 830 or less times of the square of the distance of 
the electroluminescent element 50 and the picture element electrode 29 of the liquid crystal 
panel 20. By having such composition, on the whole surface of the translucency board 31, 
illumination when the illumination [ directly under ] of the electroluminescent element 50 is made 
into 100% can be made not less than 50%, and the visibility of a display can be prevented from 
falling selectively. 

[0035]Since the part in which the electroluminescent element 50 was formed cannot be 
recognized visually, if the forming face product of the electroluminescent element 50 becomes 
large above to some extent, the visibility of the liquid crystal panel 20 will fall. Therefore, it is 
desirable to make the ratio of the forming face product of the electroluminescent element 50 
and the plate surface area of the translucency board 31 into less than 0.5, and a display can be 
recognized visually good by setting up in this way. 

[0036]In this embodiment, although only the case where aligned the reflector 51, the luminous 
layer 52, and the transparent electrode 53 with the pattern of the electroluminescent element 
50, and all were formed by the same pattern was explained, this invention is not limited to this. 
Since only the portion to which laminating formation of the reflector 51, the luminous layer 52, 
and the transparent electrode 53 was carried out serves as the electroluminescent element 50, 
the reflector 51 should just be formed in the pattern of the electroluminescent element 50 at 
least. 

[0037]Therefore, for example, as shown in drawin g 5 (a), only the reflector 51 may be formed in a 
predetermined pattern and the luminous layer 52 and the transparent electrode 53 may be 
formed all over the plate surface of the translucency board 31. Thus, in forming only the 
reflector 51 in a predetermined pattern and forming the luminous layer 52 and the transparent 
electrode 53 all over the plate surface of the translucency board 31. Since what is necessary is 
to pattern only the reflector 51, as compared with the case where the reflector 51, the luminous 
layer 52, and the transparent electrode 53 are patterned altogether, the formation process of the 
electroluminescent element 50 can be simplified like this embodiment. However, as shown in 
drawing 5 (a), in forming the luminous layer 52 and the transparent electrode 53 all over the plate 
surface of the translucency board 31, there is a possibility that light transmittance may fall and 
the visibility of the display by the liquid crystal panel 20 may fall by existence of the luminous 
layer 52 and the transparent electrode 53. 

[0038][n this embodiment, in the lighting system 30, although the liquid crystal panel 20 side was 
used as the translucency board 31, the observer side was made into the protective layer 40 and 
it had composition which forms the electroluminescent element 50 in the plate surface of an 
opposite hand the side which the light of the translucency board 31 emits, this invention is not 
limited to this. As shown in drawin g 5 (b), it is good also as composition which forms the 
electroluminescent element 50 in the plate surface (plate surface of the graphic display bottom) 
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of the side which makes the liquid crystal panel 20 side the protective layer 40, and uses the 
observer side as the translucency board 31, and the light of the translucency board 31 emits. In 
this case, what is necessary is to carry out laminating formation of the predetermined reflector 
51, the luminous layer 52, and the transparent electrode 53 of a pattern one by one from the 
graphic display upper part, and just to form the electroluminescent element 50 in the plate 
surface of the side which emits the light of the translucency board 31, Like the case where the 
electroluminescent element 50 is formed in the plate surface of an opposite hand the side which 
uses the liquid crystal panel 20 side as the translucency board 31, and makes the observer side 
the protective layer 40, and the light of the translucency board 31 emits, The light which emitted 
light by the luminous layer 52 can be reflected with the reflector 51, and the liquid crystal panel 
20 side (graphic display lower part) can be irradiated efficiently. 

[0039]By adopting the composition which is made to reflect the light which emitted light from 
the luminous layer 52 of the electroluminescent element 50 with the reflector 51, and is made to 
emit to the reflector 51 and an opposite hand according to the lighting system 30 of this 
embodiment, Since the liquid crystal panel 20 side can be efficiently irradiated while being able to 
reduce the leak light emitted to the direct observation person side without being emitted to the 
liquid crystal panel 20 side from the lighting system 30, illumination efficiency can be improved 
and power-saving can be attained. 

[0040]In the lighting system 30 of this embodiment, it is desirable for the luminous layer 52 of 
the electroluminescent element 50 to contain organic electroluminescence material. Thus, 
illumination efficiency can be improved while being able to attain power-saving by making it 
contain organic electroluminescence material with high light emitting luminance while being able 
to emit light to the luminous layer 52 by the low voltage. 

[0041]In the lighting system 30 of this embodiment, the pitch B1 of the electroluminescent 
element 50, the pitch A1 of the pixel 2 of B-2 and the liquid crystal panel 20, and A2 are set as 
nonidentity, And the composition which sets the extending direction M1 of the 
electroluminescent element 50, the arrangement direction L1 of the pixel 2 of M2 and the liquid 
crystal panel 2, and L2 as non parallel was adopted. By adopting such composition, the moire 
pattern of long wavelength is prevented from occurring, and it can control to such an extent that 
a moire pattern cannot be recognized visually. 

[0042]In this embodiment, the pitch B1 of the electroluminescent element 50, the pitch A1 of the 
pixel 2 of B-2 and the liquid crystal panel 20, and A2 are set as nonidentity, And although only 
the case where the extending direction M1 of the electroluminescent element 50, the 
arrangement direction L1 of the pixel 2 of M2 and the liquid crystal panel 20, and L2 were set as 
non parallel was explained, this invention is not limited to this. 

[0043]The pitch B1 of the electroluminescent element 50, the pitch A1 of the pixel 2 of B-2 and 
the liquid crystal panel 20, the relation of A2, Or by what is necessary's being just to specify at 
least one side as mentioned above the extending direction M1 of the electroluminescent element 
50, the arrangement direction L1 of the pixel 2 of M2 and the liquid crystal panel 20, and among 
the relations of L2, and having such composition, The moire pattern of long wavelength is 
prevented from occurring, and it can control to such an extent that a moire pattern cannot be 
recognized visually. 

[0044]However, since a moire pattern can be controlled more, the pitch B1 of the 
electroluminescent element 50, the pitch A1 of the pixel 2 of B~2 and the liquid crystal panel 20, 
and A2 are set as nonidentity, And it is desirable to set the extending direction M1 of the 
electroluminescent element 50, the arrangement direction L1 of the pixel 2 of M2 and the liquid 
crystal panel 20, and L2 as non parallel. 

[0045]Although only the case where the tetragonal lattice-like electroluminescent element 50 
was formed was explained in this embodiment, This invention is not limited to this, and if it is a 
case where the electroluminescent element 50 which has the planar structure is formed, this 
invention can be applied also when forming the electroluminescent element 50 of what kind of 
pattern. Namely, what is necessary is just to let the pitch of the electroluminescent element 50, 
and the pitch of the pixel 2 of the liquid crystal panel 20 be nonidentity, in forming periodically 
electroluminescent elements 50 other than linear shape, such as punctiform and the shape of 
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the Peano curve. 

[0046]In forming the linear shape electroluminescent element 50 periodically, The composition 
which sets the pitch of the electroluminescent element 50, and the pitch of the pixel 2 of the 
liquid crystal panel 20 as nonidentity, The composition which sets the extending direction of the 
electroluminescent element 50, and the arrangement direction of the pixel 2 of the liquid crystal 
panel 20 as non parallel, What is necessary is just to adopt one of composition among 
composition of setting the pitch of the electroluminescent element 50 and the pitch of the pixel 
2 of the liquid crystal panel 20 as nonidentity, and setting the extending direction of the 
electroluminescent element 50 and the arrangement direction of the pixel 2 of the liquid crystal 
panel 20 as non parallel. [0047]The example of a pattern of the electroluminescent element 50 
except below this embodiment in the case of forming periodically having explained the linear 
shape electroluminescent element 50 is explained. As shown in drawing 6 (a), the 
electroluminescent element 50 may be formed in stripe shape. The extending direction of the 
electroluminescent element 50 in this case is accepted N1, and exists, and the pitch of the 
electroluminescent element 50 is accepted C1 and exists. Thus, in forming the 
electroluminescent element 50 in stripe shape, The pitch C1 of the electroluminescent element 
50, the pitch A1 of the pixel 2 of the liquid crystal panel 20, the composition that sets A2 as 
nonidentity, The extending direction N1 of the electroluminescent element 50, the arrangement 
direction L1 of the pixel 2 of the liquid crystal panel 20, the composition that sets L2 as non 
parallel, The pitch C1 of the electroluminescent element 50, the pitch A1 of the pixel 2 of the 
liquid crystal panel 20, and A2 are set as nonidentity, And what is necessary is just to adopt one 
of composition the extending direction N1 of the electroluminescent element 50, the 
arrangement direction L1 of the pixel 2 of the liquid crystal panel 20, and among composition of 
setting L2 as non parallel. 

[0048]The pitch C1 of the electroluminescent element 50, the pitch A1 of the pixel 2 of the 
liquid crystal panel 20, and A2 are set to drawin g 6 (a) as an example at nonidentity, And it is 
illustrating about the case where the extending direction N1 of the electroluminescent element 
50, the arrangement direction L1 of the pixel 2 of the liquid crystal panel 20, and L2 are set as 
non parallel. 

[0049]As shown in drawing 6 (b), the electroluminescent element 50 may be formed in the shape 
of a hexagonal lattice. 01, 02, and three kinds of 03 exist, and the extending direction of the 
electroluminescent element 50 in this case the pitch of the electroluminescent element 50, three 
kinds, the pitch D1 of the electroluminescent element 50 which extends along the extending 
direction 01, the pitch D2 of the electroluminescent element 50 which extends along the 
extending direction 02, and the pitch D3 of the electroluminescent element 50 which extends 
along the extending direction 03, — existing . Thus, in forming the electroluminescent element 
50 in the shape of a hexagonal lattice, The composition which sets the pitch D1 of the 
electroluminescent element 50, D2, D3, and the pitch A1 of the pixel 2 of the liquid crystal panel 
20 and A2 as nonidentity, The composition which sets the extending direction 01 of the 
electroluminescent element 50, 02, 03, and the arrangement direction L1 of the pixel 2 of the 
liquid crystal panel 20 and L2 as non parallel, The pitch D1 of the electroluminescent element 50, 
D2, D3, and the pitch A1 of the pixel 2 of the liquid crystal panel 20 and A2 are set as 
nonidentity, What is necessary is just to adopt one of composition among composition of setting 
the extending direction 01 of the electroluminescent element 50, 02, 03, and the arrangement 
direction L1 of the pixel 2 of the liquid crystal panel 20 and L2 as non parallel. 
[0050]The pitch D1 of the electroluminescent element 50, D2, D3, and the pitch A1 of the pixel 2 
of the liquid crystal panel 20 and A2 are set to drawing 6 (b) as an example at nonidentity, And it 
is illustrating about the case where the extending direction 01 of the electroluminescent element 
50, 02, 03, and the arrangement direction L1 of the pixel 2 of the liquid crystal panel 20 and L2 
are set as non parallel. 

[0051]In drawin g 4, drawing 6 (a), and (b), although the electroluminescent element 50 is formed 
without the crevice in accordance with the shape of a tetragonal lattice, stripe shape, and the 
shape of a hexagonal lattice, This invention is not limited to this, may divide each 
electroluminescent element 50 to two or more electroluminescent elements which carried out 
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prescribed interval ****** arrangement, and it may constitute it so that it may become the 
shape which has periodicity, such as the shape of a lattice, as a whole. 

[0052]Although only the electroluminescent element 50 which consists of the reflector 51, the 
luminous layer 52, and the transparent electrode 53 was explained in this embodiment, This 
invention may not be limited to this, and as long as the electroluminescent element 50 possesses 
a transparent electrode, a luminous layer, and a reflector one by one at least from the side which 
emits light, it may be what kind of structure. 

[0053]Since the liquid crystal display 10 of this embodiment equips the visual recognition side 
with the lighting system 30 of this embodiment, Illumination efficiency improved, while the leak 
light directly emitted to the observer side without being emitted to the liquid crystal panel 20 
side from the lighting system 30 was reduced, it was controlled to such an extent that a moire 
pattern could not be recognized visually, and power-saving was attained while contrast was well 
excellent in display quality. 

[0054jln this embodiment, although the active-matrix type high-reflective-liquid-crystal display 
provided with the TFT element was explained as an example, the display of any structures can 
be equipped with the lighting system of this invention. 

[0055][Electronic equipment] Next, the example of electronic equipment provided with the liquid 
crystal display 10 of the above-mentioned embodiment is explained. Drawing 7 (a) is a 
perspective view showing an example of a cellular phone. In drawing 7 (a), 500 shows a portable 
telephone body and 501 shows the liquid crystal display section provided with the 
aforementioned liquid crystal display 10. Drawing 7 (b) is a perspective view showing an example 
of portable information processors, such as a word processor and a personal computer. In 
drawing 7 (b), the liquid crystal display section which 600 equipped with the information 
processor and 601 equipped with input parts, such as a keyboard, and the liquid crystal display 
10 of the above [ 603 / an information processing main part and 602 ] is shown. Drawin g 7 (c) is 
a perspective view showing an example of wristwatch type electronic equipment. In drawing 7 (c), 
700 shows a watch body and 701 shows the liquid crystal display section provided with the 
aforementioned liquid crystal display 10. Drawing 7 (a) Power-saving was attained while excelling 
in display quality, since the electronic equipment shown in - (c) was provided with the liquid 
crystal display of the above-mentioned embodiment. 
[0056] 

[Effect of the Invention]By adopting the composition which is made to reflect with a reflector 
the light which emitted light from the luminous layer of the electroluminescent element, and is 
made to emit to a reflector and an opposite hand according to the lighting system of this 
invention, as explained above, Since the display panel side can be efficiently irradiated while 
being able to reduce the leak light emitted to the direct observation person side without being 
emitted to the display panel side from a lighting system, when a display is equipped with the 
lighting system of this invention, illumination efficiency can be improved and power-saving can be 
attained. 

[0057]The composition which sets the pitch of an electroluminescent element, and the picture 
element pitch of a display as nonidentity according to the lighting system of this invention, The 
composition which sets the extending direction of an electroluminescent element, and the 
arrangement direction of the pixel of a display as non parallel, The pitch of an electroluminescent 
element and the picture element pitch of a display are set as nonidentity, And since one of 
composition was adopted among composition of setting the extending direction of an 
electroluminescent element and the arrangement direction of the pixel of a display as non 
parallel, when a display is equipped with the lighting system of this invention, it can control to 
such an extent that a moire pattern cannot be recognized visually. 

[0058]While being able to reduce the leak light emitted to the direct observation person side 
without being emitted to the display panel side from a lighting system by equipping the visual 
recognition side with the lighting system of this invention, Since it can control to such an extent 
that illumination efficiency can be improved and a moire pattern cannot be recognized visually, 
while contrast is well excellent in display quality, the display which can attain power-saving can 
be provided. While excelling in display quality by having this display, the electronic equipment 
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which can attain power-saving can be provided. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



30 -C 



10 



50 



A' 



11 



^□□□□□□□□ut^ 

□□□□□□□□□□□□□[J 
^□□□□□□□□□□G 

^□□□□□QS 



27 



21- 



28- 



[Drawing 2] 



29' 



26 



10 




[Drawing 3] 
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[Drawing 6] 

(a) ~ (b) 
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■£* <r fc fc: J; 0 , ttMJH?. Z t &X* Z>bti> 
[001914^ J3Ui«*fffiB<OiBBBiSll*^8«fc 

i fc t «t o . BMM^ii^^^^mfciajat* 
§ h 1 1 1 £ , ffiwmm* fo±.-r & z. t . * rv 

[0020] 

ffi&mtmmcofflmaw.. Ruz^mmmm^mttzm 
mwco^mmwimm. m 3 m&m-&^ v 7 v u>v 5 

^•yfe^^^^fifotfC^-f-gP^ffiEB&llfHia. El4i4 

h a ei 2. ^mmmm^m^s.^mi 
a - a ' Mizm ^xmmttzt^ commmxh & . 

[002 1] ^ttBKWCIi, f^SSIHofflfc LT , T 

h« ifc, *0fci3Vvcj±, #W*#«*f*0ilUi*CB 

[00 2 2] l4t#>C Ell. 02fc*-?W£\ :£HJ6 

TUSH"*. HI , 02fctJWC, flr^l Ort**gSJBB 

3^*fe^JBOR5BB^H*^LTV^. Ell. El2t;t3V^ 
i«A/t^2 0 (jftA^KKl 0 ) om^^W 



0 bmm.W.3 0 fc ^HWES^SHKbi^l 1 0 ifi 

mmzn.x^&, -r&Jb*>. $mm&miz&^x. mm 

[ 0 0 2 3 ] HI . H2t*-r i. o mgkt**)V2 0 
{4. «TFTif 2 8, iemi2 99^3n 

^*^s«2ii;. rtnk:sewa2 43WBric$nA:» 
&\mwL2 2 h^isjiEH^n, «^SM2 1 tn^mm 

2 2 i;^ratffi B e H ii2 3**9*StutflBtta£*flWti: 
L , Mr&]*« 2 2 C0H^±«(C**? 2 5 ^ JX 0 #ft 4> 
fLTV^ 0 ^-fe. Hltfc^Ti4, «^2 5t?S B H 9 S 
2 3«iSM»l|Ul-^, a/S, El2tci3V^Ti4, * 
=f-WK2 1 ^*CM$tlftTFTff2 8^H«1E 
S29, *fr&J»c2 2 WWilffc:jBjSS*Ufe^lWi2 4 
^<0H^*«*LTV^ft. ttz. El2tfcv>T(4. ?S B H B 
«2 3|*lS:ll^<7)B*2^fiJtTlM^L.TV^ 0 ^ 

fc, *HBWWfc4i^ , c, *f«2 l . *freiS«2 20 
r^ffij h(4. «^SK2 1 , 2co r^gjg 

[ 0 0 2 4 ] EI 1 ic^-f «t o t, S^-*R2 1 WrtHfc 

26 t 2 7 CD3£H*<7)i£fi!t;:l4T F T*^ 2 8 

^'ffM^ilTfcD. #TFT*^-2 8Sr^-LTliSfl:ffi 
2 93WSSK$*tT^«. — *ff*lKS2 2(7>ftmiZ 
{4. ^ffi«^*f)£tTSaSffi2 4^ffM§^T^ 

[0 02 5] ?ffiA^;12 0 tCjaV->T. ffl^^Hlgflffi 

2 9 S ^M^^BH 2 Xfo h . 4 . at? 

2 10F*]fflt{4. #Sr^-rS/t46<50^7-7 
^/P-^- (E^B&) j6*R(tA>*l'C*i l 3, #l(*2i4#. 

T w h . ^SKBKWCJi, H«mffi 2 9 (4t;p 5 

w& v ^mwmmfr hm^ 2 0 rtteAit l , * 

$ixT. SW'ffi*#flJJ (BSUJ6T) 
nhtl^XdiZ^-yX^h. — H#FJfT14. RSI^B 

3 0 fr^TL. b§bh^{E3 OtcJ; « 9 b b a^2 0«t= 

m2 9tz£ DRWStlT. BtfBMSt3 0 ^MiitT 
DC M»«S2 9 h!4Sfei^M[2 1 OWHtRftf 

[ o o 2 6 ] mz, m&m^mw. 1 o turn*. ^>^*si 
Ms^n^jismK 3 o ntmiz^xmm-z. m 1 . 
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3 1 cDm^^mcDwmizmtfLZtifzffiMcoj^— ycox 

H *) . SSftttSK 3 1 coxi/ ? h n/VS * v -fe 

[0027] Ell tzijk-ti. o fl^cox]/? hcr/PS 
tcot&oTUft. 1TF. H4(:lo'v^, *ggtB8fll 

t IbI.^ 2 o <rm% 2w—yt commz-o \ 

04l±Xl/^hn/l/$^'yty^*f 5 Ob 
mmmm2 9cr>^M r )tiiL, Xl/?hn/>5^y-fey 
*m=F 5 0 M* 1 6 Bffi«ffi 2 9^tl o«st&THH 

SfufclHWtfHaPt 2 X'fo ft . 
[00 28] ^OBBJBfctJV^-Ctt, xi/^bo/i-S* 

•y -tr yxff 5 0 CO f >y f - b W.ea^ **>V 2 0 COB* 2 CO 

v b VXIfi^ 5 0 <7)@te6-[p] i: ilaA 1 ^;!/ 2 0 coB* 2 
«0ffiM*ft b iftE 3 tff£Wt&ZtiX ^ft . H4 fcjjc*- J: 
■3 1 . ?1h b b^ 2 0 coB#R 2 liWSnkffiJjjft Lib 
**TI*lL2fcfc:i»!l$ft. LXVhV 

5 o tiE/jtg^fcffMSftTfc 0 s 04 tc^rf 

4dt. XI/? hO/VS^-y-byXfR^ 5 0<7)3fcfcJj[Bj 

* cox i/^hn/i/S^-y-by x*^ 5 0 t4B* 2 colB^iJ 

Tfft. -r^^X-^IS2 6S.tA'^SIS2 7^'ffiffi-r^ 
^Ll, L2h3cH-rS*I^CffM$tLTfc l 9. Xl/ 
? hWP-S^-y-byXiR? 5 OCO^ft^TIfijSrM 1 . M2 
tlTfti:. xi/^ hn;k5^.>yfe>-x*^5 0coffi?t^r 
ftMl. M2(iV»-ftLi>. B5g2cO|^iJyj[»JL 1 . L2 

t#Wt^4J;3tig§iitt4. m4Tt4. xi^ 

? Fn/t/i^-y-tyxtf 5 0 COSTS' ft M 1 , M2li 
2 colS?iJ*ft LI. L 2 £*t l/C 4 5 StttiX V > 

ft. 

[00 2 9] £fz, W.ae^^fl-2 0 COBS 2 CO b >y f- 
14. ffi^ltOL 1 t:fp^Tffi^JLfcB3S2C0b°-y^A 1 
i: . l^'Jyj ft L 2 fcSB o T ££| L^B* 2 cob° yf A2 
C0 2ffl»fj=itf ft. iixfc^LT. xi/y'bn/l-S^-y 
byx3t^5 0cob-y-Hi. fefctfftM 1 
•f-ftXl/? hn^S^v-feyXtf 5 0COb-y^-B 1 

ffi^ftM2^o-C3ffi:jt?-ftXl/? bWl/U'y 
b>-X*^ 5 0cOb-y^-B 2 C0 2ffi®fiRt$-ft . -ft 



Ocob-yif-B 1 . B2(4V>^fii>, B*2C0b^y 
fAl, A2fc*H- t&ftidti&JE^tlT^ft. El 
4TJ4. xi/^bn;l/5^7-t:yxif 5 OcOb-yf-B 
1, B2(4Wfixl>. B»2C0b'y^Al. A2 4 9SS 

[0030] $ t>iz, mm±.immt<7>fz*>. 
131 comm^mizm^x . ®&£rftM 1 astit 

^ftxl/? hwV^-yfeyXff 5 OCOb-y^B 1 . 
®ftyj ftM 2 KJJHT SffifiTtftx^? h rt)V 5 * -y-by 
X*-?5 0<50b°>yf-B 2^l-i-mt%— {t^tlX^&im 

Hi^ 5 0 COffl^ C0b -y-f-B 1 N B 2 l433£tt3&{K 3 1 CO 

[003 1 ] iJc(c, i3t:S^^t, xi/? f-n/i^Jt- 
■y >xif 5 0 wBriiiflBSfc:ov^B«fc:KBW& . 

mmmm 53b mm 5 2 1 sonnm 5 1 1 ^jii<^«« 
it. ^mt Lxmm-f&mwvm 5 3 1 fcjsfs^st 

*8Wi fc «fc 0 , «3OT5 2*»&3£*3ft3fr3'ii\ «3t 
S52CJ: D^§ix^^Rltm«5 1 fci OKItS 

[0032] XJ/? hn/VS^-y-feyXfR-f 5 0t3fcV> 
T. 1(4. «itrr^5-^A. «g& 

*^3&»6*-5TV^&. WtM5 2(41«^L<{4^^ 
cO^W«^^*t. LT(4^ttco^«X(4 
*«cox l/?bo;l/S^ 7 -t y^ WW ffl V ^ S ; b ifiX' 

& 2. . mz, ^ms.x'Wtmmx'hh ttLtz.wt 

ffl£tfm\> *zkip$>. ^yvy —jvtjv 5 Si*, ffijfico 

:*^-9-V— ffifoCO 2- (2-bHnJf5/7i — 
)V ) O-V'f-TV— ^Sg^co^Ttix 1/ ? h n;p 5 ^ >y 

[0033] r^sx-^A. ii. ib^a***^* 

■y b yx*f 5 0 3WP^K§*ufefflfBf SWB-f ft - i: ^'t' 

**vi. L^t, mi. m4^L^4atc. ?sn 
^°^2 o (Dmm&miziciLx&ftmzcofr.m&w* 

?- y tx 1/ ? b n;l/ S ^ 7 -t y xif 5 0 SrlBB^ft 

-r^ifctio. m2t^-ri at. xu? Nn^s* 

7-feyx$f 5 OcottTco^^-f. ^coJUHtct^^ 
mitf-ft i t . MtTa^^-^ 2 0 co£M£B3BJW-ft 

[0 0 34] filtzL, xl/?bo/l/*^7-feyxif5 

0 CO b >y f - B 1 . B 2 £ JilTcO 4 3 fcSj&$- ft Z b 

1 tv^ 0 -f^h-h. l^coxi/? hnylx^^-.y-feyxS 
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f5o um^>i2 ocDKffimTJbz>mmwm2 9 1 

<vmM&M£tf 1 . 3 mmtfcS b & , HSR** 5 0 %J& 
±±.*£h<?)\±3LV-? hn^S4.7-byxff5 0 
+ 0 . 7mm 0$bBT"£> £ „ HSBJfflftfi 1 ^<7)X. V7Y 
U)V S * <y -b >-X*^ 50t ?$hV 2 0 ^HStfl/H 

2 9 a «7)Eat^aifc:jtw-& fetn.^ti^, 

Xb-? bn;l/;*7-feyXif 5 OW-yfB 1 „ B2 
£ . xi/^f n/b 5 * •/ -tyxm^ 50 b $R£k>**Jl> 2 
0<Z>H3RfEli2 9 fc<7)g»)^SI<7)8 3 Of&ETFfclftSe 
-riifcjWffliU*. ZCD&o%m®.b-?&ZbizJ: 

•/ -fe > XfR^ 5 0 OttTFOHSJK^ 10 0%i:L)ti:S« 
S1K£ 5 0 %IZLLt?t& z b , SMWfc*S<98 
BtttfffiT-Ti i t fcRftih-f £ Z b ifiX% S . 
[00 3 5] ifc, xt/?ho;^^-^yxff 5 0 
jWBjR £ fufcflfffi & »f £ Z b WTZ & v vfctf>, xi/ 

^hnH^-yt yx*? 5 o commMWM h mmi^x 

Liti^t, xi/?hn^U7-tyxff5 O^ffM 

ffiiih , ^M£tt*«3 1 commmmbcoiti o . 5 

1 - 9t^M52^ 3%jzV7 hu/k5*>y-fe 

t mmmm 53 b ^mmm^titzm^^ti^v^ h 

fl;ffi5 1 #*xi^ ho/us^- y-feyxff 5 0 «a7- 

[00 3 7] Liztf^X. mtll, 15 (a) (iZ^rtJ: 

3fcB 5 2 1 SqiKS 5 3 i: ttjSftf&HK 3 1 cnWM^W 
CffMLTtJ;^. i«J:3t. Rlt«ffi5 1 «^£FJf 

5 l<^£v^— xy^-ttL(f^v>«0Ts #HSWHSC9 
«fc 3 fc, SIt«« 5 1 , fg^Jf 5 2 . 51t^m«5 3 £lT 

* «y -fe >xm=f- 5 o wiiig^rffi^ftti, i b 

h. tztzL, m5 (a) fcjjrriafc, iS 

sf^mffi 5 3 £ Mft*«3 1 e>sm4m£.Bi&r&*te 

ttt, SbtJB5 2 . jS0JMffi5 3waqttcJ: o . 
*&HKT L , iftft;**/!' 2 0CJ; ifiSwafflfeWlfr 

[00 38] ifc, *ItiI(3^tll K&I3IS3 
OCfc^t, ^ B B B v^;P2 0flJ^MttS«3 1. jRIK 
lffl£Sil4 0 fc U »£»£3 1 ^bi^fflSM-* 

n b mtmomm izzz u ? b uiv s * >y -tr 5 0 



ftt^rm 1215 (b) fc^**-J:a(C, M t r B ^°^2 0fiJ 
^f*l»14 0. H^ffliJ&MffiS«3 lfcU 

mm.3 lom^ttm&wm (m^nM^Mm) t 

iO^-^ii. 3®M5tt£«3 l?)3fc£tBSiN-5 

1 i:^7feil 5 2bmmVM5 3 b £Jil!MJiffMLTx 
? h £ * y -fe >-X3R^ 5 0 Sr^^iif J: < . M 

&j^>v2 om*mx&mL3 1 , ^«fi^««ii4 

W:xi/^ hwl/UvtyxSf 5 O^iftttS^t 
l3tS5 2ti "5»3eS*Ut3t*Ri«S5 1 
tiDRItS-ti-T, ^ h s b^°^2 Otl (0^T^) izm 

mx< %&m&t& z b h . 

[0039] *mt^S8<0KSH^a3 0 fc«fc*Uf , XP 

titzytzmmms 1 tc«t orms^t. ki««5 i 
kR««fc:ajits-fr««i«ttiffl't* ; t fc i o , saw 
SB3 ofrhm.^^)V2 om^mrr^wsmm 

Wz.\HtthmS&&WikthZ. btfX* hbbhlz, 

mk>**iv 2 o m&mj: < m: mtrz z t & 

ZbfAX^Z.. 

[0040] ttz , *HHm«OHS0^M 30(113^ 
Ts Xl^^ hn^S^-y-bV-XfR^ 5 0C05l3l6ii5 2ifi 

^■ffix u ^ b u>v s * -y -t v & sit 
x'fo h b b i> iz, mtmmm^ ^*«x ^hmi^s* 

[004 1 ] § A>tC. *i®»JOR19J^a 3 0 Tli, 
XI/? hcr;bS^.>yfe>-X3R^ 5 OCOtTvf-B 1 . B2 
fc^B%^^b2 0 yfAl, A2t^^^|5j 

-fcRSLs 36*0, xi/?ho^S^7tyxff5 0 

COm^Jffa] Ml. M2t SbV 2 COB* 2 iOlEJfl* 

■/*yxif5 0(7)b--y^-B 1 , B2fcJKA''«*^2 0 
«iS2«t7fAl, A2fc*#B— tiftjeu 
O s Xlx^ lP;lS^7-tyx*f 5 0W®ft77[SjM 
1 . M 2 t iSA;^^ 2 0 cr>mm 2 (7)ffi?'J^j |b]L 1 , L 

[0043] Xlx^7 hn;^^7-tyxtf 5 0Ob°-y 
fBK B 2 tlfaA"*/|/2 0«ii2c7)t7f A 1 . 
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=p 5 OcoMfeJoftM 1 , M2 bM£k^*>\s2 Q<rMM2 
U * r L *S £ HIST' # & v ^*USt; Jfpffl-r s £ t **t # 

[ o o 4 4 ] fit* u ^Tumz x Kimmth <r t 

•yf-B 1 , B 2iffiA"^2 0<7DH5R2Ot"-yf-A 

1, A2fc£#B— (zlft£U a*-?, xL?bn/k5* 

•y b yxlf 5 0 OMit* ft Ml, M 2 b 2 
0 OH* 2 OlB*J;/j ft LI, L 2 b TOrggt? 

[0045] *HS6m^;^uT<i. jE^nffi^ 
OXL?hcm/S*>y-t:>-xS-? 5 OSffML^-^tc 

»-?5 0£JSJtWfc7afc$-4*£teli, XL? hn/l/S 

* -y b y XJg^ 5 0 CO b >y f - i: Mil; 2 0 OHSI 2 

[004 6] tfz^ USSi^OxL? hn;l/S^'yty^ 
5 o &JS»Wfc:JBifc$-4&*#fc:tt, xl? 

* >y b VXm=t 5 0 (7) b >y f- i: MH^ 2 0 OH5g 2 

Ob-yf- k £#|SJ—fc!&£-f xL?bwkS* 
v b yxif 5 0 OMi£7j ft i: SI|a-^;1/ 2 0 OHUt 2 
OfE^ftk ^MPfffcift^SSfK, XL? bu/I/$ 

* >y -b yxff 5 0 Ob" >y f - £ ?$bV 2 0 C0WM 2 

b >-XiR^ 5 0 <7)®feJj ft k ?SH^ ^/l/ 2 0 OfflS? 2 O 
iE^Wftk S*WtRS&t*ifc05 fev^m^Offl 

[0047] LTRc, tlt«xt/^ba/i/S^7-fey 

HJIL^WhOXL? bn^i^'y-feyxif 5 o<tv^? 
-yMC-)V^WS. 06 (a) t^hfcdt;:, x 
L? V n/W == *>y -b yx*f 50^h7^ T^ffM 
LttS^. ico^xi/^bn/i-S^-ytyxff 
5 OoMfcfjfttiN lo^#£L, xy^bo/^^7 
* yxif 5 0 « h" 7 f lie l « W4t !> . c\<r>Xd 
Cxi/^hn;i/3^7-tyx*-f5 0lrXb7^7t(: 
«&fc*-$*£fc:li. xi/?hn;l^*^7-feyxif5 0 

Ob-y^-C 1 fca^'«^2 0OH3t2Ob-y^-A 1 , 
A2b*im— tlft^ftfll*, XL? hWl/S^-y-fe 

5 0O®ffi^|p|N 1 
OlB^ftL 1 , L2t ^MFfrtef&S&fl-SHWL XL 



? hwl/U'yfeyxSf5 0«t7fC 1 fcSEA/** 
/L2 0OHflt2Ob-y-?-Al , A 2 k £S5£ 

L, Hxi/^ hn;i/S + 7-tyxl-f-5 OOffitefrft 

Nib mBB^)v 2 o comm 2 <tmwj\«\ ll l 2 k 

ixii'iVL 

[0048] £33, 06 ( a) fcii, Mb LT, XL? 
ho;l/S^7-feyxSf 5 OOb-y^C 1 kMH^^M/ 
2 0Ol«2«t"7fAl, A2fc*#B— fclftSU 
i^xi/? y-rt)Ui^-ytyxm^-5 OOSEfeyTftN l 
k ijj 2 0 £7)il 2 efflftjifa Ll, L 2 k 

[0049] 06 (b) C^fiot, Xl^^b 

5 * -y b yxff 5 0 Sr Ay? tS^^fcJg^K LT t> H 
V\ icoJ^-^-oxL^ hn;PS^.-yb>-X^^ 5 0^1 
ft^TI&KiOl, 02, 0 3031I#4L, XL? bo 
;l,S^7-byxif5 0Ob°>y-H±, ffiffiTf^O 1 teffi 
oT^itf-^xL? ho;I/5^7-feyxif 5 0«h'7 
f-Dlk, lftJ-|Sjo 2(:f H STiWSxi/^ fwi- 
S*7*yxif5 0i?)t'7fD2}:, gft^0 3t 
Dotittl.il/? hD;l-5^y-byxff 5 0(7) b° 
7fD3«3ii#4tl,„ ioiotxL? hn;p-5 
*7-tyxif5 o *ASnffrPRfc3eifrf**&fc(i, 

xi/? bn;PS^7-feyxSf 5 OWh'-yf D 1 , D 
2, D 3 hI B B B y^^2 0OHfl2c7)bvf-A 1 , A2 
fc*#H— t=R®*"5«ML xi/7 fn;l/U»/*yx 
*f5 0«14J[»IOL 02, 0 3kS$H%^^W2 0 
oHfg2 offi?iJ* 1*1 L l , L 2 k &^MMffc:lft^-&» 

J^, XL? bn;P5^-'ybyXfR^5 OWt'yfD 1 , 
D2, D 3 k?$H^/V2 0f)If2«h'7fA 1 , A 
2fct^— fclftSt, xi/?bn^S^7*yXlf 
5 OOSfcfcljftO 1 , 02, 0 3 k^B B B 7^P2 0C0B 
«2 0ffi?ij73ftLl, L 2 b tfFm IzmM-t&ffi&CO 

[00 50] ^rfc, 06(b) 01Jk LT, XL? 

hwPS^-y-byxff 5 0«h" 7 fDL D2, D3 
bWL^^fV2 0«Ii2»h'7fAL A2t^^^|sl 
-tSSL, ^oxi/?ho;i/S^7-feyx$f5 0<?) 
ffiftTTftOl, 02, 0 3 kj^ H V^^2 0C0H«2O 
KaJ*ftL 1 , L 2 b ^iWmzmm.Ltzt^z^X 

[ 0 0 5 1 ] 3rfc, 04 , 06 ( a ) , ( b ) tfctvr 
{±, XL? M3^S*7-l:^»f 5 O^JETJtg^, 

OX L ? 5 * -y b >-X*^ 5 0 Zm^mMfo itX 

mm LfcamoxL? h on^s * >y tyxtf tc^Bf 

[00 52] ifc, #3lil9BIBfc:*JiiVCIi. KW«ffi5 
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mmm t uses t Kmmm t im&^m-i t OT&n 

[00 53] *HSWJO?S B H H |S^B 10(1 #Hjfi 

mm^mmmm. 3 0 taB«t«ifc 4> <r>x-h %<nx\ 

[0 0 54] 5rtJ, *3tH0B»fctiVvcfci:, TFTff 

»8ttf>£fcJ$£H£ tffix. Sit #-C# £ . 
[00 5 5] act. ±MtBB«<^SAS 

S. 07 (a) ti, JWfWR(»>-Mt3SLfc«aEI-C* 
H7 (a) t&wr, 5 0 0te^«f££#:£^ 

u 5 0 1 ^Mie^ia^^a 1 o*fiti.^ B H H ^ 

gpSr^LT^S. 137 (b) (4, 7-7n, ny^y^ 

07 (b) tetjwc, 6 0 0 (ifli aB&asgaL 6ok± 

#-sK-H4ifWA**, 6 0 3(iflHB«!St*#. 6 0 

X\^h. 07(c) 14, MBtltMS^etlO-^J^^t 
JtfM10T*£>&. 07 (c) fcfc^T, 7 0 0 (iBfit* 

#^ t . 7 o i immcr>m.^m^mm 1 o 

B B 9 a^gP$r^LT^S« 07 ( a ) - ( c ) I5jsr*-*F 

SOT, H*n a H flCi^l.tH(:, ^mTJ^'H^ix 
fckokSrS. 

[00 56] 

il/^ hn/t^$*>y^XX3^0fBftl#>£> 

SrffiM-TI. £ k & k k £>fc, m^^^MM^m 
•Sit . ^«*-ft^0-& <r k 5 . 

[0057] ^tynmmmwiz mi . x w 

h uiV 5 * -/ ^yxlff) tf -y ^- k H^ilH^HSt t° -y 
•/ k il^ttB^ HfSt t° -y ^ k *#H3- (;f£?£ L » tro 



z ktj; *} . si^aj&^^^^^/Miitaift^-rts 

SNffiSE««fc:aJi*^-*iBt3Ktfi«M-* £ k ^*T'# £ k 
kit, BS^BB** ft±^« i k ^T-§ . tTHISffi 
fgT§ £ £ k S WT\ ayb? 

x h^KiS^fCins k k i ««^^^HS 
i k § . ^SS?:^ffi-^ %zk *«T # -6 . 4 

4 k k «, t , mmMtimz - k 

[01] 0 1 i± . *^BJtf^ 4 Hffi^FJc75M B H B a^ 

[02] m 2 ii , *%0jtrs s nH^n^ubft^ 
a^^«B&iTffl0-c-S)S» 
[03] 0 3 ii , *»BBfcfls h mmmnw&mjm 

k i H B H i*it«i*w n°?- y k comm % ^^m^ 

[05] 05 (a) *aMHfcffi*SafcJBBttJVi 
T, xi^^ hn;k3^-y-feyx*^<7)|fitco-ecoflficof!l 
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